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!ce Bearers and 


Please be advised that the Annual General Meeting oft he Entomological Society of 

! at 8 PM at the D is cove ryGerjtre, Mel bourne JV1 


The purpose of the meeting is to receive reports of Council and 
Honorary Treasurer, Editor and up to eight other Councillors. 


All positions are open and nominations are invited for council membership of 
the society. 


Nomination forms are available from the Secretary, Steve Curie secretarv@entsocvic.org 

The Annual General Meeting will be immediately followed by a brief General Meeting and an 

Interactive presentation : Raising Lepidoptera 

Join us in an evening of discovery as our guest Steve Williams presents his discoveries in "Raising 
Lepidoptera" 





tv: 


i 


tdaea pseliota and Idaea philocosma one species or two? jp-- • . ; . " 


Also see Steve and Peter's article on page 12: 


Observations: 



Insects of the Bushfire 
Jim Wilson 

jamesdwilson@wideb.md.net.au 

On tine evening of 7 lh February 2009 the bush- 
fire which had started at Churchill was burning 
out of control in the Strzelecki Ranges, burning 
from the northwest, past Mount Tassie towards 
Yarram and beyond. 


My son and 1 were at home at Blackwarry and 
prepared to defend our property; As the wind 
change came through about 5.30pm and tine 
situation rapidly become worse, we evacuated 
at about 6pm. 

As it was so dark because of the smoke, one of the last things we did on the way out was to turn 
the outside house light on and leave it on. We fled to Traralgon for the night and decided to return 

(Continued on page 38) 
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Beautiful bird-of-paradise ‘flies’ and their giant mates 

PENNY GULLAN 

Division of Evolution, Ecology & Genetics, Research School of Biology, The Australian National 
University, Canberra, A.C.T. 0200, Australia 

e-mail: penelope.gullan@anu.edu.au 

If you live in or near a bush- 
land habitat with heath, 
mallee or eucalypt woodland 
vegetation, especially with 
sandy soils, watch out for tire 
autumn flight of the beautiful 
bird-of-paradise'flies' (Fig. 1). 

These insects are not true flies 
(Diptera) but the adult males 
of unusual scale insects of the 
genus Callipappus (Hemiptera: 

Coccoidea: Callipappidae). 

They are brightly coloured, 
usually pinkish purple, can 
reach 10 mm in body length 
and sport an almost equally 
long brush of white waxy 
filaments from their rear end 
- a feature that explains their 
common name due to the 
fancied allusion to the tails of 
birds-of-paradise. Adult fe¬ 
males of Callipappus are nota- Figure 1. Adult male of a Callipappus species (photo: P.J. Gullan) 
blc for their large size, often 
reaching 40 mm in body 

length, and their grub-like appearance (Fig. 2). This extreme sexual dimorphism makes it hard to 
believe that the male and female belong to the same species, except that sometimes you can be 
lucky enough to find the males aggregating around a receptive female with intention to mate (Fig. 
3), presumably lured by female sex pheromones. The photos reproduced here show adult males 
and an adult female. They were among a number found in early June 2011 in the forest near Bunda- 
noon. New South Wales, by naturalist Denis Wilson and a colleague. Denis contacted me asking 
about these strange insects, which he had aptly called "bristle-tailed flying insects" and "unknown 
larva". 

For most of the year, you won't sec live individuals of Callipappus, although you might find a mori¬ 
bund body of an adult female under bark or clinging to a plant stem. Depending on species and 
locality, the adults appear any time from late January to early winter, but most often in autumn, 
when they emerge from the soil to mate. A few hours after copulation, the adult female wanders to 
a secluded place on a tree or shrub, glues her ventral thorax to the substrate, and undergoes a 
strange contortion of her body, so that she ends up much shorter and rounder. She pulls her abdo¬ 
men into her thorax to make a chamber, or marsupium, into which she lays her eggs. Imagine 
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Figure 2 Adult female of a Callipappus species prior to mating, with abdomen not yet retracted 
(photo: P.J. Gullan) 

pushing in one fingertip of a glove to form a small inverted chamber, which is what the marsupium 
looks like except that its posterior orifice is constricted to make a protected egg chamber. The eggs 
develop to tiny nymphs within this chamber, sheltered by the leathery cuticle of their now dead 
mother, and eventually they leave the marsupium through the rear exit hole and drop to the 
ground. These first-instar nymphs, or crawlers, must locate a suitable root on which to feed, pre¬ 
sumably by sucking root vascular tissue. The immature stages remain in the soil until they make 
their final moult; then they get their short period of adult glory above ground. 

The underground habit of the immature stages means that almost nothing is known of the feeding 
behaviour or host preferences of Callipappus. The tree or shrub on which the adult female eventu¬ 
ally settles for oviposition may be very different to the plant on the roots of which her nymphs will 
develop. However, there have been two collections of immature instars of Callipappus from roots, 
one in South Australia and another in Western Australia (Gullan & Brookes 1998). These second- 
instar nymphs were enclosed in an impermeable test or cyst and were attached to or associated 
with Banksia roots. 

The fecundity of a single adult female of Callipappus is extremely high, which is not surprising 
given the female's large size. The late Helen Brookes recorded tire emergence of 1000-2000 crawlers 
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Figure 3. An adult female of Callipappus with two adult males in attendance (photo: P.J. Gullan) 


from each of four adult females collected from Banksia marginata in South Australia (Gullan & 
Brookes 1998). Recently my friend and colleague Mamoru Matsuki patiently recorded the fecundity 
of a single adult female that he collected from the top of a small Melaleuca shrub northeast of Al¬ 
bany in Western Australia. He counted a total of 4910 crawlers emerging from tine marsupium of 
this one female during the period 14-30 April 2011. 


During the warm spring and summer months, individuals of Callipappus are below ground; for 
example, Helen Brookes recorded the nymphs up to 25 cm below the soil surface. This under¬ 
ground refuge means that natural summer or late spring wild fires are unlikely to extirpate popula¬ 
tions of Callipappus. In contrast, fires in autumn, and particularly late autumn, could easily cause 
local extinctions because, in that season, tire mated adult females, with offspring developing in 
their marsupium, are above ground on low vegetation and tree trunks. So any increase in number 
or extent of occurrence of fires during autumn is of concern for the long-term conservation of Calli¬ 
pappus. 


There has been much recent interest in Australian fire regimes and their effects on biodiversity, 
including of invertebrates (e.g., New et al. 2010; York ci al. 2012), especially in response to the dev¬ 
astating Victorian bushfires of Black Saturday, 7 February 2009. One of the many recommendations 
of tire 2009 Victorian Bushfires Royal Commission was the funding and implementation of a long¬ 
term program of prescribed or planned burning to an annual rolling target of 5% minimum of pub¬ 
lic land (Recommendation 56 of the 2010 Final Report). Large fires in sclerophyllous shrubby eco¬ 
systems (i.e., mallee, heathlands and heathy woodlands, which are the preferred habitats of Calli¬ 
pappus ) are most likely to occur in late summer in the temperate south of eastern Australia (Enright 
et at. 2012), whereas planned burns for fuel reduction or ecological management in Victoria appear 
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to be conducted or scheduled most often for autumn months (refer to tire approved fire operation 
plans on the web site of the Department of Sustainability and Environment, DSE). In 2010/11, 
about 188,000 hectares of park and forest were burnt as part of planned bums in Victoria, whereas 
the planned burning program for 2011 /12 is 225,000 hectares (DSE 2012). The DSE intends to scale 
up its burning program to carry out planned burns on 390,000 hectares of Victoria parks and forests 
annually. Anyone who has been listening to media reports will understand that this proposal is 
contentious, partly because the extra area of burning will not fall equally on all places and some 
natural ecosystems distant from urban and other settled areas may experience additional or more 
frequent burning at a season when natural wildfires are infrequent. There is renewed concern that 
inappropriate fire regimes will harm many invertebrate species (New el al. 2010). 

It is not known how many species of Callipappus exist. Six species were described in the period 
from 1841 to 1899, mostly from near coastal areas of New South Wales, South Australia, Victoria 
and Western Australia, and their taxonomy has not been investigated since (Gullan & Brookes 
1998). 1 have had a long-term interest in Callipappus and plan to study the taxonomy of the species 
as one of my retirement projects. Urbanisation has removed many of the coastal habitats favoured 
by these insects and 1 hope that an increase in unnatural fire regimes does not take a further toll. A 
program of mosaic bums, rather than broad-scale burning, would help to mitigate any deleterious 
effects of increased burning on vulnerable insects such as Callipappus. 
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Two New Records of Skipper Butterflies from the Murray Valley in SE Australia 

K.L. Dunn 1 & R.P. Field 2 

1 kelvyn_dunn@yahoo.com, 2 Ross.Field@dpi.vic.gov.au 

Preamble 

The wetter-than-usual seasons of 2010 and 2011 have resulted in a number of interesting butterfly 
records from northern and central Victoria as well as from the state border areas adjacent New 
South Wales and South Australia. Dunn (2011a) summarised those records received up to April 
2011 and reported remarkable numbers of some migratory species as well as greater-than-normal 
counts of species that are usually scarce in Victoria. Twelve species were singled out in that brief¬ 
ing. Of particular interest among them were the many sightings of the Orchard butterfly ( Papilio 
aegeus) in central Victoria, including some in suburban Melbourne and farther south, and the large 
number of Chequered Swallowtails ( Papilio demoleus) that had been seen. Many records of P. demo¬ 
leus were made between November 2010 and April 2011, inclusively, but no more of that swallow¬ 
tail have been compiled during this current season (September 2011 to March 2012, inclusive). The 
Orchard butterfly is still making appearances locally, albeit sightings are far less frequent titan last 
season. Another report (Dunn 2011b) detailed two encounters of the Northern Jezebel, Delias argeu- 
thona, in northern Victoria, near the Murray River and which are the first reports for Victoria. Two 
sightings in January 2011 of the Blue Triangle, Graphium sarpedon from far-eastern Victoria also 
stand as the first undoubted report for the stale (Dunn 2011a). The wet season continues at this 
time of report, with extensive flooding continuing in low-lying areas of rural Victoria and New 
South Wales, so it is likely that other interesting records will be compiled during 2012 and 2013. 

A species potentially in Victoria 

Since those two accounts of the season (Dunn 2011 a,b) another remarkable record was made in 
spring 2011. Along the Murray River at Tocumwal NSW, one of us (KLD) collected a Narrow- 
brand Grass-dart, Ocybadistes flavovittatus, perched on tall grass in River Red Gum woodland dur¬ 
ing the late afternoon (between 1845-1900h Daylight Saving time) on 24 November 2011 (Fig. 1, 
top). The specimen, a male, was the only skipper found during the 15-minute stroll at that less-than 
-ideal time of day for butterfly activity. During January 2012 two visits were made to Tocumwal by 
one of us (RPF) en route to and from Queensland. On 10 January a dark female Ocybadistes sp. (Fig. 
2, top) was captured, within a few hundred metres of tine site of the male O. flavovittatus, along with 
a male of the Green Grass-dart, O. walkeri. Both were settled on grass in River Red Gum woodland, 
close to the bank of the Murray River. Female O. flavovittatus are difficult to distinguish from fe¬ 
male O. loalkeri which itself can in be quite variable. The dark female lacks the small obscure post¬ 
median orange spot to the hind-wing above (between veins Rs and Ml) that is regularly found in 
O:walkeri. This character is often used to help separate O. flavovittatus from O. toalkeri, but another 
character, the absence of a green suffusion to the underside is not well supported. The status of this 
female remains undetermined and may require examination of the genitalia to resolve its identity. 
On 29 January both sides of the Murray were inspected but only adults of O. walkeri (a male and 
female) were found. The male (and the possible female) of O. flavovittatus are from within sight of 
Victoria, and although both authors searched in the Tocumwal Regional Reserve on the opposite 
bank, in Victoria, the presence of O. flavovittatus was not detected. On the balance, though, it is 
almost certainly present in thus state and, with further survey, will likely be confirmed as an addi¬ 
tional species for Victoria. 

O. walkeri, invaded central Victoria during tine remarkable seasons of 1973-74 (see Quick 1974 for an 
inventory of unusual insect records, although that list did not include this species). The first north¬ 
erly reports from Victoria during the early to mid-1970s came from the Riverina area (McEvey 1973, 
Crosby & Dunn 1989) and from Bendigo (Dunn 1997); these northerly records were considered as 
part of a natural range expansion that occurred at that time (Crosby & Dunn 1989). However, the 
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presence of the O. Jlavoviltatus in inland regions is peculiar, as it is less commonly a butterfly of drier 
areas. Historically it has not been reported anywhere in the Riverina or riparian areas of inland 
NSW. In southern NSW O. flavovittatus is otherwise a coastal species where it occurs as far south as 
Aslings Beach, at 2km NNE of Eden (Dunn 2008). The species may extend farther south than this 
(and probably into far-eastern Victoria in some years) but its very close similarity to the O. walkeri 
means that the southern limits are less clearly defined. In this regard, one of us (KLD) has examined 
a female of Ocybadistes in the ANIC from eastern Victoria. This female, collected by DF Crosby at 
Gipsy Point on 23 Oct. 1991, resembles O. flavovittatus and is likely to be that species in our opinion. 
To authenticate presence of this species in far eastern Victoria, it is desirable to secure a male (clearly 
distinguishable by characteristics of its sex-brand) short of dissection and examination of the genita¬ 
lia of that unique female to confirm its identification. In the mean time, we encourage butterfly ob¬ 
servers and photographers to seek out this species in both eastern and northern Victoria to deter¬ 
mine the extent of its distribution, especially in the Riverina where the species may now be wide¬ 
spread. 



Figure 1. Top: Male Ocybadistes flavovittatus, Tocum- 
wal, NSW 24 Nov 2011 KLD Bottom: Male O. walk¬ 
eri, Tocumwal Regional Park, Vic. 24 Nov 2011 KLD 
(Photo: KLD) 



Figure 2. Top: Female Ocybadistes sp. (undet.), To¬ 
cumwal, NSW 10 Jan 2012 RPF Bottom: Female O. 
walkeri, Tocumwal, NSW 10 Jan 2012 RPF (Photo: 
RPF) 


A new record for Victoria 

Of similar interest, another skipper, tire No-brand Grass-dart, Taractrocera ina (and as its popular 
name implies, is missing a sex-brand in the male of the species), has been taken in the Murray Valley 
this season. RPF secured a female at Tocumwal (NSW) on 10 January 2012, at tire same location 
where the Ocybadistes specimens were found. Then, on 29 January two males (one of which is illus¬ 
trated - Fig. 3) were obtained in Victoria at the Tocumwal Regional Reserve, directly across the 
Murray River from the specimen caught earlier in tire month. Prior to this there was only a single 
record of this species from NSW, where it was recorded far inland at Hay (Common & Waterhouse 
1981), well south of its main areas of occurrence. That isolated report was based on a male specimen 
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(Braby 2000) in the ANIC collected by FE Parsons on 2 Feb 1963. That year, 1963, seemed a banal sea¬ 
son (that we know of) in terms of the rarer migratory species entering northern Victoria. However the 
early 1960s saw some unusual records of several typically northern butterflies in far eastern Victoria (Burns 
1960,1962,1963). Of those records, the encounters of Tinumla Immata, Hypolimnas bolina, Delias nysa and 
Badamia exclamationis - each then newly reported for Victoria - remain noteworthy today. In addition, 
in 1963, Zizeeria karsandra appeared locally common near Lake Haltah in the north-west of the state 
(Crosby 1975); it has not since been reported in numbers. The report of T. ina at Hay may have been a 
rare event or a temporary invasion that failed to thrive, or it may be part of the species' usual, but 
sporadic, southern range. Assuming the latter is the case (which is inferred by Braby 2000), then an 
extension along the Murrumbidgee River systems to the Murray River is predictable in a wet season. 
The Victorian side of the Murray at Tocumwal provides the most southern limit of the species now, 
but also suggests the species may expand along the river systems farther into Victoria. 

To establish the range limits of the various 
species of grass-darts in northern and far- 
eastern Victoria it is important for record mak¬ 
ers to preserve males for a positive identifica¬ 
tion. That is unless the photographer feels 
especially capable of capturing the male upper- 
side in a high-resolution image so that the sex- 
brand (or its absence) is clearly determinable. 

Otherwise, to maintain the integrity of the 
scientific record, only substantiated records 
(which can be verified beyond reasonable 
doubt) can be used to authenticate range exten¬ 
sions. 
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Figure 3. Male Taractrocera inn, Tocumwal Regional 
Park, Vic. 29 Jan 2012 RPF (Photo: RPF) 
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The currant lettuce aphid, Nasonovia ribisnigri arrives in Tasmania: Part 1 

LIONEL HILL 

Department of Primary Industries, Parks, Water & Environment, Tasmania, P.O. Box 303, Devonport 

7310, Lionel.Hill@dpipvvc.tas.gov.au. 

This is the first of three parts documenting the appearance of a new pest in Australia in support of a 
claim that it first blew from New Zealand to Tasmania and then spread to the mainland. The currant 
lettuce aphid (CLA), Nasonovia ribisnigri Mosley first established in Australia in Tasmania during 
February 2004 after establishing in New Zealand in February' 2002. Unlike most incursions of new 
pests, CLA may have entered without human assistance by travelling in unusual, easterly airflows 
from New Zealand. This article provides some information supporting this view. This first part 
documents the field surveys to delimit tire pest in the first few months after its detection. The second 
part will explain a meteorological pathway for the incursion and tire third part will reconcile such an 
explanation with observations of other insects as well document a few other observations of CLA. 

The lettuce industry in Tasmania in 2004 was not large. There were two major growers of iceberg 
lettuce (Devonport and Campania farms) supplying the two major supermarket chains within the 
state (with some opportunistic exports to tire mainland in mid-summer) and one major, expanding 
grower (farms at Cambridge and Richmond) supplying supermarkets in Tasmania and on the 
mainland with washed and packaged loose-leaf lettuce as well as some whole Cos lettuce. These 
growers all shared one source of seedlings. In addition, there were several small market gardens 
around the state producing a variety of lettuce from their own seedlings or other sources including, 
in some northern and eastern but not southern instances, tire same seedling nursery as the major 
growers. 

CLA was detected simultaneously in both northern and southern Tasmania but field surveys in the 
following three months revealed that its distribution was widespread on commercial lettuce crops 
and garden and roadside weeds across the north of the state in a triangle 210km east-west 
(Flowerdale to Pioneer) and up to 60 km north-south (Yorktown to Liffey) but initially restricted in 
the south to a subset of commercial, lettuce crops. This subset of three farms in the Coal River Valley 
shared a common, remote source of seedlings not used by other southern growers, including those 
in the same district or elsewhere in the south of the state. The infested, southern crops were grown 
j from seedlings produced at a nursery in tire north-west of the state, at Don near Devonport. The 
infested northern crops were grown from seedlings from a variety of northern nurseries within the 
infested area, including the Don nursery'. 

The first official awareness of CLA in Tasmania came in tire middle of March 2004 when two plant 
health entomologists of the Department of Primary Industries Parks, Water and Environment, Tas¬ 
mania (DPIPWE) independently and simultaneously identified aphids that had troubled two major 
growers of lettuce and their private sector, professional agronomists for the previous six weeks, one 
near Devonport in north-western Tasmania and tire other near Cambridge in southern Tasmania. 
During February tire agronomists had attempted to control tire aphids by increasingly severe insecti¬ 
cidal, foliar sprays but without success. 

The nation's Clricf Plant Protection Officer was notified on 18 March 2004 and local vegetable mer¬ 
chants and growers were informed on 22 March with a request for information on aphid occur¬ 
rences. The determinations of CLA by the two entomologists of DPIPWE, Tasmania were confirmed 
by Dr Mary Carver, of the Australian National Insect Collection, on 24 March 2004. 

Initial surveys in late March immediately revealed that CLA was present not only on several com¬ 
mercial lettuce crops across Tasmania but also on smooth hawk's-beard (Crepis capiUaris) and nipple¬ 
wort weeds (luipsana communis) in domestic gardens, at least in Devonport. 
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Although growers voluntarily cultivated extensive areas of unmarketable, infested crop into the soil 
in March, an official decision was made on 26 March by the Chief Plant Protection Officer, in con¬ 
junction with all state jurisdictions, that eradication was not feasible. 

Prior to this, in late November 2003, Dr Nancy Schellhom of the South Australian Research and 
Development Institute and the author had inspected an iceberg lettuce crop at Don near Devonport, 
in north-west Tasmania, to discuss Integrated Pest Management in general with the experienced 
grower, and did not detect any signs of unusual aphid infestation. This grower (R. Bovill, pers. 
comm.), subsequently linked the arrival of CLA with easterly rain and storms at the end of January 
, 2004 that severely damaged his crops at Pardoe near Devonport and prevented further export of his 
iceberg lettuces to mainland Australia. He believed that the fauna of his lettuce crops had changed 
soon after a storm on the night of 27 January 2004. 

Stufkens et al. (2004) provided a back trajectory analysis of airflow showing that prolonged easterly 
weather and associated storms in New Zealand and Tasmania possibly carried CLA from New Zea¬ 
land to Tasmania. Subsequently, DNA fragments from cytochrome b and cytochrome oxidase I 
genes were sequenced by this team and found to be identical in Tasmanian and New Zealand CLA. 
Sequences from a microsatellite locus were also the same in Tasmanian and New Zealand CLA and 
differed from four European populations. 

From March to August 2004, a field survey of Tasmania, excluding the unfavourable west coast, 
eastern highlands and central plateau was conducted by DP1PWE in which lettuce farms, domestic 
gardens and likely roadside host plants were inspected. This totalled about 200 field inspection 
points although at half of these (typically roadside sites in the Midlands and East Coast regions) the 
I most favoured host plants (see below), smooth hawk's-beard and nipplewort were absent. 

By August 2004,32 or so positive sites spanned the north-west and north of the state, with possibly 
disjunct outliers (see below) in the north-east at Pioneer, Scottsdale and Weldborough. These in¬ 
fested sites included farm and garden lettuce and roadside and garden weeds while the five sites in 
the south were restricted to three lettuce farms in the Coal River Valley (Cambridge, Campania and 
Richmond) sourcing seedlings from Don and, subsequently a lettuce farm 15km south of Cambridge 
) and another near Risdon, 8km west of Cambridge, both of which sourced seedlings in the south. On 
the east coast, a market garden at Douglas River, using lettuce seedlings from Don, was found to be 
infested with CLA in August despite an earlier report in April from the grower to the contrary (Fig. 

!)• 

Figure 1. Extent of infestation of CLA on lettuce crops In review, by the end of March 2004, posi- 
and roadside and garden weeds by late August 2004. tive sites included: in the south, lettuce 

farms at Cambridge, Campania and Rich¬ 
mond (all seedlings from Don); in the north 
-west, lettuce farms at Cuprona, Don, East 
Devonport, Pardoe (all seedlings from Don) 
and, in the north, lettuce farms at Liffcy 
(own seedlings). Prospect near Launceston 
(own seed), Robigana (seedlings from a 
Launceston nursery) and York Town (own 
seed). In the east, a retail shop at St Helens 
and another on Flinders Island reported 
aphids on iceberg lettuce imported from 
near Devonport via Scottsdale. During 
April, clouds of CLA were seen rising from 
an iceberg lettuce crop at Campania in a 
southerly breeze. 
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At the same time, clean sites included: in the south, lettuce farms at Claremont, Lauderdale and Ris- 
don and a nursery at Glenorchy (all using local seedlings), domestic garden lettuce at Compton 
Downs, Glenorchy, Rosny and Sandford as well as several wholesale and retail shops; in tire north¬ 
west, an old iceberg lettuce crop at Camdale and a wholesale nursery at Somerset; in the north, road¬ 
side chicory at Bracknell, two retail nurseries at Legana holding old lettuce stock grown from seed¬ 
lings of wholesale nurseries at Legana and Youngtown (both near Launceston) as well as from Som¬ 
erset on the north-west coast, a nursery at Legana producing lettuce seedlings, two nurseries at Pros¬ 
pect and South Launceston, a market garden at Newnham (Launceston), several vegetable wholesale 
and retail outlets in Launceston; in the north-east, a chicory crop at Winnaleah; in the east, possibly a 
market garden at Douglas River although this is based on a report by the grower (it was subse¬ 
quently found in August by DPIPWE staff to be infested and that it sourced seedlings from Don). 

By tire end of May 2004, positive sites included: in the south, no additional sites to the three men¬ 
tioned above for March; in the north-west, roadside or domestic garden nipplewort and hawk's- 
beard weeds at Barrington, Birralee, Bumie, Cuprona (2km N of above mentioned lettuce farm), 
Deloraine, Devonport, Dunorlan, Forth at Braddon's Lookout, Gannons Hill, Gawler, Heybridge, 
Kindred, Latrobe, Mole Creek, Natone, North Motton, Penguin, Railton, Riana, Sheffield, Sprent, 
Stowport, West Pine and Weegena; in the north, roadside weeds at Invermay (a suburb of 
Launceston); in tire north-east, roadside or public park weeds at Pioneer, Scottsdale and Weldbor- 
ough. The latter three north-eastern sites may have been be outliers from the main area of north¬ 
western and northern infestation because some intervening sites with favoured, roadside weeds 
I (hawk's-beard and nipplewort), on the A3 road (Launceston to Scottsdale via Nunamara and Targa), 
i were not infested while on tire more coastal B82 road from Launceston to Scottsdale via George 
Town and Bridport these favoured hosts and CLA were not found. 

By the end of June, CLA had also been detected in the north on a lettuce crop at Lilydale (unknown 
seedling source) and roadside weeds at Legana, Liffey and Osnraston and, in tire north-west on road¬ 
side weeds at Ridgley and Flowerdale but not west of Flowerdale at Montumana, Stanley and Forest 
suggesting perhaps that CLA was absent from the flat, agricultural, far north-west comer of the state. 
In the south, roadside sites remained free of CLA but it was detected on cut lettuce in Hobart retail 
outlets. By the end of August CLA was detected at a lettuce farm near Sandford, 15km south of Cam¬ 
bridge, and a market garden near Risdon (8km west of Cambridge), neither of which sourced seed¬ 
lings from the north or north-west of lire state. It was not found in the Midlands Valley but nor were 
hosts. 

In summary it appears that, for the first three months after its detection, CLA was initially wide¬ 
spread in the north-west and north of Tasmania but restricted to only three lettuce farms in tire south 
that sourced seedlings from the north-west of the state. It appears that the initial incursion was not a 
commercial or domestic point source but a triangular area of weedy and commercial host plants at 
least 180 x 60 knr in tire north-west and north of the state (bound by sea, highlands or forest). 

1 In the second part of this article tire meteorology behind the most likely pathway of this aphid into 
Australia will be examined. In tire third part, the behaviour of some other insects at the probable 
time of the CLA incursion will be examined along with some notes on the host plants of CLA and its 
current status in mainland Australia. 
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Idaea pseliota and Idaea philocosma one species or two? 

Stephen Williams (1) & Peter Marriott (2) 

(1) steve.williams@dpi.vic.gov.au (2) marriott@netlink.com.au 

Keywords: moth, Sterrhinae, Idaea pseliota, Idaea philocosma, Victoria. 

INTRODUCTION 

There are 9 species in the genus Idaea that are reported to occur in Victoria with seven formally 
described and two for which names could not be ascertained (Marriott, 2011). These are members 
of the sub family Sterrhinae within the family' Geometridae. Idaea pseliota (Meyrick 1888) and Ideae 
philocosma (Meyrick 1888) both have identical flight periods and have been described as separate 
species for 124 years. While details of rearing I. philocosma are reported in McFarland (1988) the 
rearing of I. pseliota has not been reported in the literature. In late November 2011 a single female /. 
pseliota attracted to a MV light at Eppalock in central Victoria was induced to lay eggs. The success¬ 
ful rearing of larvae from this single batch of eggs on living and dead Eucalyptus mclliodora leaves 
and flic subsequent emergence of adults identical to both I. pseliota and I. philocosma is described in 
this article. Marriott (2011) observed that there is wide variation within /. philocosma. As a result of 
this study it is concluded that at least two forms of I. pseliota exist, the classic form identified by 
Meyrick in 1888 and a light form currently incorrectly' included with /. philocosma. Further study 
will be required to establish if the other variants in I. philocosma represent a separate species or are 
further forms of I. pseliota. 

ESTABLISHING A VIABLE HOST 

When there is no rearing information on a moth species it is critical that a viable host is found 
quickly as newly' hatched larvae have severely limited life-spans without food. In any locality 
there are always too many plant species to test. Three sources of knowledge can greatly improve 
the chance of selecting a viable host. Firstly the behavior of the mother at laying, egg deposition 
patterns and morphology' of the eggs can provide valuable clues to hosts. Secondly, field observa¬ 
tion of adults of the target species or closely related species and their physical characteristics can 
also provide insights. Finally examination of the existing literature is often invaluable and even 
where nothing is documented about a species the documentation on an allied species or genus may 
help. 

The female I. pseliota was isolated within a clean small plastic container where she subsequently 
laid about 20 small rounded eggs in little scattered clusters during the night The eggs and subse¬ 
quent larvae were retained in this container for a substantial period of the rearing and then trans¬ 
ferred in bulk to a larger container to complete development. Initially white in colour the eggs 
soon redden and develop a pattern of red mottles. They are only' very slightly adhesive and are 
readily dislodged. See a photo of the female and her eggs (enlarged) in figure 1 below. 
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Non-adhesive or slightly adhesive eggs are often seen in species that are detritivorous or in 
those that have dense prostrate plants as hosts such as cranberry heath for Poecilnsthena pulchraria. 
Presumably the eggs are scattered in the leaf litter for the former and into the vegetative mat in the 
latter situation. In contrast eggs that are adhesive can suggest the host is a shrub or woody plant. 
The eggs of /. pseliota indicated that it may be in the former categories. 

Other Idaea species seen in the field are almost always seen resting on tine underside of leaves 
in the lower branches of various species of eucalyptus (pers obs). In this context the adult moth 
would resemble a patch of dead leaf. This kind of adaption to a plant can suggest that it may be a 
host. A review of the literature yielded no host information for /. pseliota and not a lot for other 
species in the genus. However, McFarland (1988) indicated that I. philocosma will feed on wire-weed 
(Polygonum aviculare ) and that another Sterrhinae species (not Idaea) feeds on eucalypts in North East 
Queensland. Wire-weed is not native to Australia and hence is not a natural host. Marriott (2011) 
reported the rearing of an unnamed Idaea species by W. Moore feeding on dead wild teasel (Dipsacus 
fidlonum). 

Taking all of tire above into consideration it was thought the most likely host would be a euca- 
lypt with a possible preference towards dead leaves. It is not wise to go with a single hunch so 
when the larvae hatched small samples of the following were offered in combination: Yellow Box 
(Eucalyptus melUodora), Gold-dust wattle ( Acacia acinacca), Wire-weed (Polygonum aviculare), Cran¬ 
berry Heath (Astroloma humifiisum) and Shiny Everlasting (Xeroclirysum viscosum). Within a short 
period of time all tire larvae were on the Yellow Box and most were clustered together on a single 
shoot (Fig. 2). Later the larvae would happily eat live, dead and decaying yellow box leaves. 



Figure 2: Idaea pseliota larvae on Yellow Box (Eucalyptus melliodora). 
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LARVAL BEHAVIOUR AND REARING 
Egg development 

The eggs were initially pale but within 24-48 hours become pinkish and begin to develop dull rasp¬ 
berry patches. These are probably bands of colour on the developing larvae and are a prominent 
feature of the larvae when they hatch. The eggs continued to redden and eventually began to hatch 
after approximately seven days. 

Hatching, larval behavior and rearing 

The hatching process was not observed with the majority of larvae emerging at night. The larvae 
were not particularly active but quickly colonized the host plant. Like other ldaea species that have 
subsequently been raised, the larvae congregate together in the early instars. These aggregations 
may not be social but an artifact of geotropic behavior as to date the early larvae have always con¬ 
gregated at the lowest point on the host plant. Throughout their development the larvae often 
adopt a curled and stationary stance. They will maintain this for long periods during the day but 
become more active at night when much of the feeding occurs. I. pseliota larvae are more active and 
stay in view compared to other ldaea species that often actively hide during the day. All Idnea lar¬ 
vae encountered to date tend to drop from the host to the ground if disturbed 1 , but I. pseliota larvae 
are more reluctant than others in this respect The larvae lose their banded appearance at the third 
instar about half way through their development. At this time they began to adopt the typical 


looper stance, emulating a dead twig as well as continuing the earlier curled resting form. 



Day 1 Day 7 Day 21 Day33 

Figure 3: Stages in larval development of ldaea pseliota (not to scale) 


As they develop towards pupation they become superb mimics of dead eucalyptus leaf stalks 
including the development of characteristic ridges and bulges that are often found on these stalks 
(see figure 4). 



1 Behaviour also observed by McFarland in I. philocosma, McFarland (1988). 
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At 36 days the larvae began to pupate by spinning a loose cell in the debris at tire bottom of the 
container. They completed the full process over several days and presumably would do this in the 
leaf litter in the wild. The new pupae are green around the head on the undersurface with a transi¬ 
tion in shades to honey brown towards the dorsal surface and tail (see Figure 5). It took a period of 
approximately a week before all larvae pupated. 



EMERGENCE 


The adult moths began to emerge 16 days after initial pupation. They continued to do so for a week 
until all had emerged. During the rearing process there was little if any mortality with 19 adults 
successfully reared from approximately the same number of eggs. The first to emerge looked identi¬ 
cal to I. philocosma and caused quite a bit of confusion and consternation until the expected forms 
began to emerge. All adults were photographed and are shown in the approximate order that they 
emerged (from left to right) in figure 6. In all 11 individuals emerged with the typical I. pseliota dark 
pattern and 8 individuals of the pale "I. philocosma" form. This is statistically equivalent to a 50/50 
spilt between the forms and hence it is likely that the colour pattern is controlled by a single gene. 
Both males and females were present in both forms so the pattern inheritance does not appear to be 
sex-linked. All individuals seemed perfectly healthy with only one failing to fully expand its wings. 
It is not known if this individual was particularly deformed or if it just had trouble emerging and 
couldn't fully expand its wings as a consequence. In all other aspects it appeared quite healthy and 
active. 

DISCUSSION and CONCLUSIONS 

hiaca pseliota occurs in at least two forms. It is possible that specimens of the pale form in collections 
have been attributed to /. philocosma. McFarland (1988) documented the rearing of I. philocosma on 
wire-weed, a host that was ignored by tire /. pseliota larvae in this study. This along with the ob¬ 
served diversity in I. philocosma by Marriott (2011) suggests that two species arc involved. The origi¬ 
nal type material needs to be examined to determine the validity of the respective names though I. 
pseliota is used here to identify the species in this study. Alternatively, they may all bo tire one spe¬ 
cies with polyphagous larvae that prefer the natural eucalyptus as a host over wire-weed. 

This study has shown that at least two forms of I. pseliota exist and that eucalypts are viable and 
probable natural hosts for members in the genus. This latter point is supported by successful rear¬ 
ing of I. inversata on live and dead Yellow Box leaves. 
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Finally this study provides further evidence that detritivorous feeding is wide-spread in the genus 
Idaea. It is possible that many Victorian Idaea spend a significant proportion of the larval stage in 
leaf litter. 

Acknowledgements 

In particular we wish to thank Marilyn Hewish and Axel Kallies, who share and support us in the 
study of these fascinating creatures. We thank Ted Edwards and Marianne Horak and the team at 
CSIRO ANIC for advice, access to specimens and also the gift of McFarland's book; again this has 
proved invaluable. 

References 
Web-based articles 

Herbison-Evans, D. & Crossley S. (2012a), Idaea pseliota, at http:// 

lepidoptera.butterflyhouse.com.au/ster/pseliota.html, [accessed 14 March 2012] 

Herbison-Evans, D. & Gossley S. (2012b), Idaea philocosma, at http:// 

lepidoptera.butterflyhouse.com.au/ster/philocosma.html, [accessed 14 March 2012] 

Books 

Common, I.F.B. (1993). Moths of Australia, Melbourne University Press, pp. 374. 

Marriott, P. (2011). Moths of Victoria, Part 3 Waves & Carpets, Entomological Society of Victoria. 

McFarland, N. (1988). Portraits of South Australian Ceometrid Moths, Allen Press, Inc Lawrence, 
Kansas, U.S.A., pp. 361-362. 



36 Victorian Entomologist 42(2) April 2012 







EARLY NOTICE of The XVII Congress for the International Union for the Study of 

Social Insects July 2014. 


The call for papers will open September 2013. For more information or to submit 
and expression of interest visit the website: 

http:/ / www.iussi2014.com/index.html 
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Observations (Continued 
from page 21) 


in the morning. As the fire was so serious our plan was to return to tire house and pick up any 
mementos from whatever was left of the house. 


As we came around the last bend on the road home, much to our surprise we could see the 
outside house light still burning brightly through the smoke that was still in the area. Merci¬ 
fully the house had escaped damage and lire nearest active fire was about 300 metres away. 
The outside house light wasn't just a beacon for humans - as we approached the front door an 
enormous range of unusual and rarely seen moths and beetles (by us anyway) were collected 
there. My guess is that tire heat (46degrees) and the smoke, accounted for the wide variety of 
moths seen that day. 


Jim included a range of photos taken 
by Ins son Duncan Wilson. 

Thanks to Peter Marriott and 

Marilyn Hewish for identifying most of them. 

See the list belcno: 

Abantiades labynnthicus (washed out form)Hepialidae 
Endoxyla lihiratus (Cossidae) 

Mochlotona phasmatias (Ennominae, Geonretridae) 
Mnesampela comarcha fGeometridae, Ennominae) 
Thalaina clara fGeometridae, Ennominae) 

Pingasa cinerea (Geonretridae, Geometrinae). 
Paraguda sp. probably P. nasula (Lasiocampidae) 
Trichiocercus sparshalli (most likely, but not 
enough detail) (Notodontidae or Lymantriidae) 
Spilosoma curvata (Arctiidae, Arctiinae) 


Mochlotona phasmatias (Ennominae, Ge- 
ometridae) 


Pingasa cinerea fGeometridae, 
Geometrinae). 


Longicorn beetle, 
Ceranrbycidae,not 
yet identified from 
photo. 
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Observations Continued 


Mnxates centroplnjlla Rarely see and mostly in the Dandenongs area near Melbourne so an unusual 
record by Russell Best at Riddells Creek 15 January 201211:09pm. Photo and comments by Russell Best 


Lipolriches austrnlica males on Bursaria spinosa, Yandell Reserve Greensborough, Victoria by Linda 
Rogan. Both the typical gold and also the white colour morph observed on perhaps the same shrub 
in 2009 (39 days) and 2012 (25 days). 

28 Jan 2009 0751 to 0939h, Five clusters, an est. total of 500 or more individuals present at 0939h; 

31 Jan 2009,0709 to 0759h, 3 clusters est. 260 individuals; 

6 Feb 2009 071 Oh at least 4 clusters est. 300 individuals; 

9 Feb 2009 1410h after heat and 7 Feb. bushfires 1 scattered cluster and 2 very small clusters, est. 200 
individuals still remained; 

7 March 2009 at 1036h 23 est. No further checking in March 2009. 

2010 and 2011 no bees found here. 


15 Feb 2012 0730 to 0802h small cluster Lipolriches males single cluster 29 counted; 
16-29 Feb 2012,2-10 March 2012 The 
bees were monitored at least daily on 
these dates and bees were present at 
most times of tire day. Exceptions were: 

18 Feb 1617h one bee only; 

19 Feb 1631h no bees (temperature 31°); 

28 Feb 08:29 no bees (temperature had 
been 23° overnight.) 

The numbers seen in early am checks 
gradually declined until 9 March when 
there was a green mantis on a twig but 
no bees; on 10 March one lonely bee was 
on a twig not far from mantis and no 
bees after that date. Also seen from 23 
Feb. to 4 March was a male Lasioglossum 
(most likely Ctcnonomia) near but not 
within the cluster, (fig. right) 


Lipotriches australica and one 
Lasioglossum (Ctenonomia most 
likely) Photo by Linda Rogan 










News from the North-East - The big wet 


Mike Halsey M.Halsey@latrobe.edu.au 


The weather system that brought floods to parts of 
Northern Victoria and Southern NSW at the end of 
February and early March also brought an influx of 
visiting Lepidoptera. On each of the three nights of 
27 th , 28 th and 29 lh February, it was necessary to get 
up an hour early to have a fighting chance of sorting 
through tire material at the light trap I run just North 
of Yackandandah. The photograph above, taken just 
before dawn on 28 11 ' February, shows tire scale of this 
nice problem to have. Of particular note was tire 
Sphyngid Theretra oldenlandiae (figured below) and, 
on the morning of 27 lh February, 4 species of butter¬ 
flies (7 specimens) including Pohjura setnpronius (1 
specimen) and Ogyris olane (2 specimens). 


Other notable visitors included a large influx of 
Thysanoplusia orichalcea -15 during the week com¬ 
mencing 27 February compared to 2 specimens in 
the previous 12 years - and in the same period 18 
specimens of Grammodes justa (figured below), a 
moth that has previously turned up in the area as a singleton every few years. 


Theretra oldenlandiae - Yackandandah, VIC - 27 
February 2012 


Grammodes ocellata - Yackandandah, VIC - 
28 February 2012 


Notes from the General Mcetine 21 February 2012 


This special meeting was held in the Museum Victoria auditorium featuring a talk by Australian sci¬ 
entist Dr Denis Anderson and his presentation of the film Honey Bee Blues. It was fascinating to hear 
up to date information about the precarious situation of the world's bees and Dr Anderson's efforts to 
save them from annihilation. This was followed by supper and a chance for informal questions and 
conversation. 


Fifty-six people attended including guests from the Urban Bee Guild and Bee Force. Our thanks go to 
Sabine Perrone for organising this successful session. 
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Minutes of the Council Meeting 20 March 2012 


Present: 

Apologies: 


P. Marriott, P. Carwardine, S. Curie, L. Rogan, M. Fiedel, P. Lillywhite 
K. Walker, D. Stewart, D. Dobrosak, I. Endersby, 


Minutes: 


Minutes of the Council Meeting 15 November 2011 to be reviewed next meeting. 


Correspondence: 


The Australian Entomological Society has decided not to charge subscription fees for 
the affiliated societies any more. The Treasurer has sent a letter of thanks to its Council. 
The XVII Congress for the International Union for the Study of Social Insects will be 
held in Cairns from 13-18 July 2014. 

Venue: Cairns Convention Centre, Cairns, Australia 


Dates: 

Website: 

Congress Contact: 


13-18 July 2014 


www.iussi2014.com 

ICMSA Australasia on info@iussi2014.com 


Andrea O’Sullivan 
Event Manager 
andreao@icmsaust.com.au 



Also see page 37 


Treasurers Report: 

Account Balances 

General a/c $7,305 
Le Souef a/c $5,648 
Publishing a/c $15,237 

Unfinancial Members 21 

We have a request for the annual donation for the Science Talent Quest. For a number of years we 
have donated $70. Motion passed that we should increase this award to $100. 

Motion carried that we should also advertise the Le Souef Award through the other Australian ento¬ 
mological societies. 1. Endersby to advise further. 

Editors report: 

We have received positive feedback regarding the colour edition of the bulletin. 

We currently print a proof before distribution - Motion that we should continue paying for the proof 
until we are comfortable with the new print bureau for tire rest of the year carried. 

Thank you to all members whose contributions have made these bulletins the success that they are 
so far. 

The council recognised and congratulated Linda on the quality of the bulletin and the whole process 
around tire new bulletin. Moved P. Marriot, Seconded P. Lilywhite 

We are planning to publish member's names, areas of interest and suburb in the June bulletin. The 
council are happy to facilitate introductions should members wish to contact other members of the 
society. 

Membership Applications: 

We have identified an issue with the new membership process and are working to rectify this. Cur¬ 
rently, new members are left in limbo once they have submitted their forms and fees and do not 
know if they have been accepted or whatever may be going on. S. Curie working to rectify the proc¬ 


ess. 


Victorian Entomologist 42(2) April 2012 


41 




General Business: 
Publications 


WELCOME to the following new members whose applications have been received and approved: 
Robin Adair, Bittern, Vic, Cecidomyidae 

Eugenio Coscarelli, Mt Gambier, SA, Moths, Spiders, Odonata, Diptera 
Kirsty-Lee McBean, Seymour, Vic, Arachnids & Medical Entomology 
Graham Patterson, Briar Hill, Vic 
Outstanding from February': 

Allen Qayton-Greene North Melbourne, Hymenoptera and Lepidoptera 
Carol Page; Doncaster; who has broad interests 


MOV 1: We have essentially sold out of all copies of MOV1. Debate around production of a CD ver¬ 
sion, instead of reprinting ensued and council agreed to investigate printing a small number (300) of 
MOV1 2 nd Edition. Perhaps gaining economies of scale with the production of MOV4. P. Marriott to 
investigate with the printers. 

MOV 4: Still anticipated to be produced this year. 

Surveys 

We have been involved in a number of surveys with the museum (Neds Corner, The Prom & Lake 
Condah). 

It has become evident that as with any new venture, we have a few procedural issues that we need to 
address - P. Marriott is driving this with the museum. We need to have this addressed before the next 
survey - which is in the Grampians in November. 

It was observed that the member's contribution to the surveys has been fantastic. 

AGM Agenda 

All positions are open and nominations are invited for council membership of the society. 

S. Curie has offered to bring together the agenda and the call for office bearers ahead of this year's 
AGM. 

General Meetings 

It was moved and accepted that we start all General Meetings now at tire new time of 19:45. 

A number of people have been informally meeting up at Michelinos Trattoria Restaurant prior to gen¬ 
eral meetings. Any members who would like to meet informally at Michelinos - at around 18:00 - are 
welcome to join us for a pre meeting chat / food. 

www.michelinos.com.au/ 69 Pelham Street Carlton VIC 3053 (03) 9663 3365 
Website 

Our website has fallen a little behind on the updates of late. We are 
enable an easier process for maintaining the website. 

2012 Schedule 

We are currently investigation the DPI Latrobe for 2013 


2012: 




Month 

Date 

Planned event 


Apr 

17th 

AGM 

AGM & Steve Williams - "Raising Lepidoptera" 

Jun 

19th 

General meeting 

Members Presentations 

Aug 

21st 

Members excursion 

Excursion: Museum Entomological Department 

Oct 

16th 

General meeting 

Members Presentations 

Dec 

11th 

General meeting 

Members' presentations or excursion 

Please note, December's meeting date is second Tuesday of 
December due to Christmas celebrations 


Council meeting dates: May 15th; July 17th; September 18th and November 20th 


currently investigating options to 
Meeting closed 19:14 
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THE ENTOMOLOGICAL SOCIETY OF VICTORIA INC. 


STATEMENT OF RECEIPTS AND PAYMENTS 



FOR THE YEAR ENDED 31 DECEMBER 2011 



GENERAL ACCOUNT 



INCOME Subscriptions 



Member 2011 

1,735 


2012 

854 

2,589 

Institution 2011 

266 


2012 

225 

491 

Donations 


31 

Interest 


461 



3,572 

EXPENDITURE 



Journal Costs 



Printing 2,617 

Postage 404 

Envelopes 261 

3,282 


Lecture Room Hire 

0 


Corporate Affairs Fees 

113 


Aust Ent Soc Sub 

0 


Domain Name 

33 


CBA Merchant Fee 

28 

3,456 

SURPLUS/(DEFICIT) FOR YEAR 


116 

Add Balance brought forward from 2010 


(1,134) 

Balance carried forward to 2012 


(1,018) 

LE SOUEF MEMORIAL FUND 



INTEREST INCOME 



Commonwealth Bank Fixed Deposit 


144 

Less 



Award Expenditure 

0 


Science Talent Search 

70 

70 

SURPLUS/ (DEFICIT) FOR YEAR 


74 

Add balance brought forward from 2010 


3,174 

Balance carried forward to 2012 


3,248 

PUBLISHING ACCOUNT 



INCOME 



Book Sales 



(Moths of Victoria Part 1) 

1,930 


(Moths of Victoria Part 2) 

1,723 


(Moths of Victoria Part 3) 

3,586 


(Collecting & Sampling Insects) 

294 


Postage 

427 


Donations 

86 

8,046 
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PUBLISHING ACCOUNT 


EXPENDITURE 


Printing Costs 

5,324 


Postage 

497 


Credit Card Fees 

142 

5,963 

SURPLUS/(DEFICIT) FOR YEAR 


2,083 

Add balance brought forward from 2010 


13,084 

Balance carried forward to 2012 


15,167 


STATEMENT OF ASSETS AT 31 DECEMBER 2011 
LE SOUEF MEMORIAL FUND 

Bank Account 

Commonwealth Bank Fixed Deposit 


PUBLISHING ACCOUNT 

Bank Account 
Value of Inventory 


Bank Account 
Term Deposit 


Auditors Report: 

The Secretary 

Entomological Society of Victoria 
Dear Sir, 

I report that I have examined the accounts of the Entomological Society of Victoria for the calendar 
year 2011, comprising the Statement of Receipts and Expenditure for the General Account, the le 
Souef Memorial Fund and the Publishing Account; and the Statement of Assets as at 31 December 
2011. 

The audit procedure examined the account books and records of the Society, including bank state¬ 
ments, deposit books, cheque books, receipts, invoices and other material. Whilst unfortunately 
some of the financial records had been mislaid, the details were adequately covered by other docu¬ 
ments and statements. 

In my opinion the accounts are properly drawn up and accurately record the financial transactions 
of the Society. Further, the financial records of the Society are in accordance with applicable ac¬ 
counting standards. 

Yours faithfully 

S.J.Cowling 23 February 2012 


3,248 

2,400 

5,648 


15,167 

4,847 

20,014 

(1,018) 

7,600 

6,582 
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Scientific names contained in this document are not intended for permanent scientific record, and are 
not published for the purposes of nomenclature within the meaning of the International Code of Zoo¬ 
logical Nomenclature, Article 8(b). Contributions may be refereed, and authors alone are responsible 
for the views expressed. 
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